stem from the same sensory modality (i.e. mandatory fusion). Does multisensory 48 integration differ in that respect when the object of perception is one's own body 49 rather than an external variable? We quantified how humans combine visual and Indeed, subjects' thresholds for detecting two multisensory rotations as different from 61 one another were, in pertinent cases, larger than those measured from using either However, the observer's body is also a multisensory object subjected to perceptual 76 processes (Ionta et al. 2011 ). This is in particular apparent in passive whole body 77 displacements that are perceived using mainly vision and the vestibular organs where the weights are equal to the normalized reliabilities (inverse of variance)
It follows that optimal integration always reduces the variability of the posterior 160 relative to the individual likelihoods (Fig. 1a) , and the estimate of the more reliable 161 likelihood weighs more heavily on the posterior estimate (Fig. 1b) . minimized using a head pillow and face paddles pressed against the cheek bones.
199
Rotation profiles were pre-computed and specified the chair's instantaneous angular 
236

Experimental Paradigms
237
To test for optimal integration, subjects judged the relative size of two successive 238 rotations (the standard and the test) in a two-alternative forced choice task (Fig. 2c ).
239
The size of the standard was 15° and the test any of seven equally spaced angles in
240
the interval 10°-20° tested using the method of constant stimuli. These values were 241 chosen based on preliminary tests conducted on two subjects and such that they 242 would include one point on each end of the psychometric fitting curve where size 243 discrimination could be achieved with nearly 100% certainty. The two rotations were 244 preceded, followed and separated by an interval of 0.5s. A 2s period followed during 245 which the subject had to answer, via a button press, whether the second rotation was 
268
To test for mandatory fusion, subjects had to pick out the odd stimulus among 269 three successive rotations in a three-alternative forced choice task (Fig 2c) (black trace in Figure 3b ). The opposite was observed when (blue trace in 362 Figure 3b) . This is what is predicted if the subjects dynamically attribute more weight 363 to the vestibular cue than the visual according to Equations 3 and 4, as the reliability 364 of the latter is reduced (dotted lines in Figure 3b ). Pooling the data from the two 365 conflict conditions and expressing it in terms of visual and vestibular weights (Fig.   366 3c), shows that cue reweighing occurs, follows the MLE predicted trend, but deviates 367 from optimality because subjects tended to significantly overweigh the visual cue.
368
The extent of the visual bias was however variable across individuals (Fig. 4c) . were fit by a Gaussian function (Fig. 5a) integration was tested in the first experiment (see Fig. 3a ). . Theoretically, the ability to discriminate the two metameric stimuli will be 397 compromised if the observer only uses and does not retain the unimodal 398 estimators and (Fig. 1d) . The remaining six conditions corresponded to is satisfied, giving rise to the theoretical prediction shown in Figure 5c .
413
The prediction depicted in Figure 5b was compared against the mandatory 414 fusion prediction (Fig. 5c) were in many cases larger than those predicted from an independent use of all three 421 estimators (Fig. 6a) . Individual subjects indeed showed consistent losses in according to the same laws of probability. Indeed, the same optimal reduction of 460 variance and cue reweighting in proportion to relative reliability occurs as for non-
461
idiothetic cues (Fig. 3) . When perceiving whole body rotations, subjects however 462 tended to overweigh the visual cue ( Fig. 3c and Fig. 4c ), which is in contrast with (Fig. 1d) . Such conditions, however, have little ecological validity.
485
They can only serve as a useful experimental tool for testing whether likelihood 486 signals are accessible but do not provide a valid explanation for their accessibility.
487
The reasons might instead be rooted in the causal inference process (Koerding et al. (bottom). Subjects had to detect the odd stimulus among three successive rotations.
723
The odd stimulus could either be the standard or the test, and come either first, 724 second or third. 
